Identification of novel histone post-translational modifications by peptide mass fingerprinting.
The extent and pattern of histone post-translational modifications is a key determinant dictating the structure of chromatin. We employed mass spectrometry to map the post-translational modifications present on mammalian core histones. Using accurate peptide mass fingerprinting on proteolytic digests of purified histones, we identified more than 20 novel sites of histone modification. One newly identified site of methylation, histone H4 lysine 59, maps to the surface of the nucleosome in close proximity to the site of the only identified histone core modification, histone H3 lysine 79. Consistent with the role of histone H3 lysine 79 methylation in the formation of silent chromatin structure, histone H4 lysine 59 is essential for transcriptional silencing at the yeast silent mating loci and telomeres.